Introduction.
In the studies of nuclear magnetic ordering, a collection of nuclear magnetic moments in a crystal are put into experimental conditions where they can undergo a transition to a spontaneous magnetic ordering. This ordering is due to internuclear forces, which, so far as we are concerned, are purely dipolar. Owing to the weakness of the nuclear magnetic moments, the critical field is of the order of ten Gauss, and the critical temperature is [4, 5] .
Neutron diffraction has demonstrated clearly the occurrence of the antiferromagnetic structure in LiH at T 0 for H//(001), but the signal-to-noise ratio in the EL3 reactor [6] was too weak for: 1) conveniently observing the structure at T&#x3E; 0, and 2) studying the phase diagrams, even at T --0. The new reactor ORPHEE of Saclay, thanks to a neutron flux about ten times higher did allow these two observations, which are reported in this article. One can compute the possible ordered structures in this compound by the methods described in [1] . The ordered structures predicted in the Weiss-field approximation [7] are given in figure 1 . Fig. 1 figure 1 . The method used to predict theoretically the structure consists in taking a number of test structures, and apply to them a stability criterion : the criterion chosen consists in looking for an extremum of the energy at constant entropy.
In CaF2, the test structures were mixed phases composed of thin slices perpendicular to the external magnetic field, and alternatively paramagnetic and antiferromagnetic [8] . This type of structure was studied experimentally by N.M.R. in CaF2. It was also tested in LiH [9, 5] .
The theory of the mixed phase in LiH is laid out in [10] . In the paramagnetic state, the system is characterized by the polarizations pc = 2 (1,) and pc = 2/3 (Sz). In the antiferromagnetic state, it is characterized by the sublattice polarizations pa and pb for 'H and PA and pB for 7Li. x and 1 -x are the relative volumes of the two phases.
In In CaF2, a more refined phase diagram could be computed, using the restricted-trace approximation [8] . In LiH, this method yields a system of non-linear equations that is absolutely intractable.
Experimental methods
The D.N.P. is performed using F-centres, created by electronic irradiation [9] . The [11] . The intensity of the line is proportional to the area of the curve obtained in this way.
The 110 line contains a small contribution (about 1 %) of the 220 reflection at A/2 wavelength. This contribution has been measured and is systematically subtracted from the intensity measurements on the 110 reflection.
The broadening of the lines has been studied in [12] (9), (10) and (11) (Fig. 7) . If the mixed-antiferro transition is masked, this is likely to be due to the inhomogeneity of the internal field in the magnetized state, which, with our sample shape (5 x 5 x 0.5 mm3), is of several Gauss i.e. of the same order as the critical field itself. Other attempts were performed on samples with an ellipsoidal shape, where a smaller internal field inhomogeneity is expected. Unfortunately, the pure LiH crystals from which we start the irradiations had been kept at room temperature since their growing (10 years ago) and contained a strong proportion of metallic lithium, which prevented us from obtaining high enough nuclear polarizations to observe the ordered states correctly. This did not happen to the rectangular samples, which had been prepared shortly after growing and kept in liquid nitrogen to maintain their content in F-centres. figure 10 . At negative temperature, the experimental curve has a « rounding-off » which could be explained by a temperature inhomogeneity of about 5 %, quite likely since the initial polarization may have a spatial inhomogeneity of this order of magnitude. 3.4 6Li SIGNAL. -As stated previously, the 6Li signal should exhibit two well defined peaks in the antiferromagnetic state. The ratio of these two peaks depends upon the total polarization of 6Li. A thermal mixing with the dipolar reservoir in the rotating frame permits an enhancement of the 6Li polarization, and an easier observation of these peaks [15] .
TEMPERATURE EFFECTIVE FIELD
At negative temperature, this was indeed the case. But at positive temperature, three peaks of unequal intensities had previously been observed [16] . These measurements have been repeated more carefully here, and the splitting in three components turned out to be systematic. A typical 6Li spectrum is shown figure 11 . The two extreme peaks are those expected for an antiferromagnetic structure, and the central peak is centred at the Larmor frequency.
The evolution of this spectrum in the course of the dipolar relaxation was also studied, and it was discovered that, while the two extreme peaks decreased, the central peak remained unchanged. One likely explanation to this behaviour is that some parts of the sample remain paramagnetic and are responsible for the central peak. However, an unex- Fig. 11. -6Li N 
